Behavioral state-related changes of extracellular serotonin concentration in the pedunculopontine tegmental nucleus: a microdialysis study in freely moving animals.
Neurons of the cholinergic mesopontine tegmentum preferentially discharge during REM sleep and are thought to promote this state. It has been hypothesized they are inhibited during wakefulness by serotonergic input. The present study used the microdialysis sampling procedure coupled to microbore HPLC to measure extracellular serotonin levels in the pedunculopontine tegmental nucleus (PPT) in naturally sleeping cats. Extracellular serotonin levels were found to be highest during periods of wakefulness, lower during slow wave sleep, and lowest during periods of REM sleep. During wakefulness serotonin levels (mean A+/-SEM) measured in 10 A microliter samples were 1.14 A+/- 0.13 fmol/sample, whereas during slow wave sleep levels declined significantly to 72% of the wakefulness baseline (0.85 A +/- 0.11 fmol/sample), and dropped further to 45% of the wakefulness baseline in REM samples (0.52 A +/- 0.10 fmol/sample; all p's<0.003). The decrease in PPT serotonin levels during sleep may be an important determinant in the timing of REM sleep cyclicity. The data support the hypothesis that, during slow wave sleep and REM sleep, the declining levels of serotonin release the PPT REM-promoting neurons from serotonergic inhibition, which, in turn, leads to increases in acetylcholine release in terminal areas, facilitating the emergence of REM sleep.